Failure of normal osteoclasts to resorb calcified cartilage from osteosclerotic (oc/oc) mice in vitro.
Osteosclerosis is an osteopetrotic mutation in the mouse characterized by reduced bone resorption, numerous small osteoclasts lacking elaborate ruffled borders, and resistance to cure by bone marrow transplants from normal littermates. The failure of osteosclerotic mice to be cured by bone marrow transplants could be due to the production of bone that is not resorbable by normal osteoclasts. We tested this hypothesis using a modification of the metatarsal organ culture system of Burger et al. (1982), in which metatarsals are cultured with various tissues that act as sources of osteoclast precursors. Metatarsals from neonatal mutants were isolated, and live bone rudiments were cultured with small cubes of liver or spleen from normal littermates for 7 days. Controls included normal and mutant metatarsals cultured alone or with spleen or liver from littermates of the same or different genotype. Mutant metatarsals cultured alone or with mutant tissue had small osteoclasts, no marrow spaces, and no evidence of bone resorption. Mutant metatarsals cultured with normal liver or spleen had larger osteoclasts, evidence of resorption of bone but not cartilage, and no marrow spaces because the calcified cartilage cores of metaphyseal trabeculae persisted. Normal metatarsals cultured with normal liver had large osteoclasts, bone resorption, and marrow spaces. By transmission EM, mutant trabeculae contained a layer of amorphous material between the central core of calcified cartilage and the surrounding bone matrix. This material was not present in normal metatarsals.(ABSTRACT TRUNCATED AT 250 WORDS)